Action of L-acetylcarnitine on different cerebral mitochondrial populations from hippocampus.
The maximal rate (Vmax) of some mitochondrial enzymatic activities related to the energy transduction (citrate synthase, malate dehydrogenase, NADH cytochrome c reductase as total, cytochrome oxidase) and amino acid metabolism (glutamate dehydrogenase) were evaluated in non-synaptic (free) and synaptic mitochondria from rat brain hippocampus. Three types of mitochondria were isolated from rats subjected to single i.m. treatment with L-acetylcarnitine (308 mg X kg-1) or to sub-chronic i.m. treatment with L-acetylcarnitine at three different dose levels (38; 154; 614 mg X kg-1, 5 days a week, for 4 weeks). With respect to the enzymatic pattern of three types of non-synaptic and synaptic mitochondria, in hippocampus a different maximal rate of both total NADH-cytochrome c reductase and cytochrome oxidase was observed, these activities being lower in "synaptic heavy" mitochondrial subfraction rather than that in both "free" and "synaptic light" ones. This confirms that in various types of brain mitochondria a different metabolic machinery exists. Acute treatment with L-acetylcarnitine decreased citrate synthase and glutamate dehydrogenase activities only in mitochondria obtained from synaptosomes. The sub-chronic treatment with L-acetylcarnitine decreased the activity of citrate synthase and total NADH-cytochrome c reductase activities only in the same type of mitochondria, i.e. synaptic mitochondria. Therefore in vivo administration of L-acetylcarnitine mainly affects some specific enzyme activities (suggesting a specific molecular trigger mode of action) of the intrasynaptic mitochondria (suggesting a specific subcellular trigger site of action).